Introduction
P opulation-level information about health and health-related risk factors in different population groups are needed to plan and target health promotion activities and health care. The only reliable source of such information is to conduct a general population health examination survey (HES), a population study in which randomly selected people answer a number of questionnaire items, have physical examinations and provide biological samples. In England, this type of survey has been conducted annually since 1991.
The representativeness of the results obtained depends on the participation rate: survey participants differ from those who do not participate. [1] [2] [3] [4] Non-participants tend to have worse health behaviours 2,4 and excess mortality [5] [6] [7] than participants. Therefore, low participation rates give biased results that do not provide a true picture about the population's health. Where participants and non-participants do not differ from each other, the participation rate should ideally be around 70%; 8, 9 where non-participation is not random, higher participation rates are needed for accurate estimates. 10 In recent national HESs in Europe, the participation rate varied from 21% to 85%. 11 Globally, participation rates in population surveys has been declining, 12, 13 diminishing the representativeness of the results.
For the working age population, it may be difficult to take part in a survey during the day (working hours). Previous American studies showed that people are best contacted at home in the evenings after 17:00 and during the day at weekends. 14, 15 At the weekend, potential participants were most likely to be at home during the morning and afternoon hours on Saturday and in the evening hours on Sunday. 14 However, previous studies were based on telephone interviews, while HESs require face-to-face contact and reported information only for the population as a whole: findings may differ by socio-demographic group or health status.
Until recently, few HESs have been conducted at a national scale.
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Several countries across Europe are currently planning their first general population HES or the first after a significant gap. Some intend offering appointments only during office hours and/or only on weekdays. Given international concern about falling response rates [11] [12] [13] and under-representativeness of survey participants, [1] [2] [3] [4] [5] [6] [7] we have used data from a well-established general population HES in England to examine representativeness of respondents by time and day of data collection. First, this article considers whether, and how, personal demographic and socio-economic characteristics of participants vary by time of day and day of week of data collection. Second, we have ascertained the effect of this variation on the results of subjective and objective health and risk factor data collected at personal household visits.
Method

Participants and data collection
The Health Survey for England (HSE) is an annual, cross-sectional, general population HES. Each year, a new nationally representative random probability sample is selected using a two-stage process. The sampling frame is the small address Postcode Address File, which lists all non-commercial addresses in the country. The primary sampling unit, postcode sectors (each containing around 3000 addresses, except in rural areas) are randomly selected after stratification by region and the percentage of non-manual ('white collar') households. A fixed number of addresses are then selected within each sampled postcode sector. The sample is designed to be nationally representative in each quarter of the year to avoid seasonal effects.
An advance letter was sent to each selected address providing introductory information about the survey and notifying the household that an interviewer would visit. All adults aged !16 years (up to a maximum of 10) within the household were eligible to participate, as well as up to two children aged 0-15 years (randomly selected). Interviewers chose when they first visited their addresses; some chose weekday working hours, but some chose evenings or weekends, which can be more productive. Interviewers were expected to visit the address on at least four occasions, including different times of the day and different days of the week (including weekends), before logging the address as 'unable to make contact'. Interviewers made an average of 7.6 calls at non-contact addresses.
Those living at the sampled address who agreed to take part were interviewed using CAPI, Computer-Aided Personal Interviewing and were asked to answer a self-completion questionnaire and have their height and weight measured [to calculate body mass index (BMI; weight/height
2 )]. When convenient for participants, the interviewer conducted the interview(s) immediately. In other cases, the interviewer recruited the household and arranged to return to conduct the interviews at a more convenient time, or to interview other eligible members of the household who were not present at the time.
Towards the end of the interview, participants were given information about a nurse visit. Those who agreed to see a nurse were then given an appointment at a mutually convenient time for the survey nurse to call. The nurse visit included a second, short interview; more physical measurements (waist and hip circumference, blood pressure) taken using standard protocols; 16 and biological sampling (urine and blood samples). Approval was obtained from the London Multicentre Research Ethics Committee. More details of the sampling, recruitment, data collection and measurement protocols have been reported elsewhere. 16 
Variables used
We used self-reported marital status, educational level and ethnicity. Respondents' socio-economic status (using National Statistics Socio-Economic Classification, NS-SEC 17 ) was analysed using the three category version: professional and managerial; intermediate; and routine and manual. Self-reported economic status was categorized into 'in employment'; 'ILO unemployed' (not in paid work, available to work and actively seek paid employment); retired and 'other unemployed' (not actively seeking work, e.g. home-makers, students). Household income was adjusted for the number of adults and children living in the home and analysed as tertiles of equivalized household income. Area deprivation was measured using the Index of Multiple Deprivation (IMD2004), a score of deprivation applied at small geographical levels. IMD2004 is based on a weighted average of 37 indicators across 7 domains: income deprivation; employment deprivation; health deprivation and disability; education, skills and training deprivation; barriers to housing and services; living environment and crime. 18 This was geocoded to participants' postcode and analysed in tertiles.
Information collected at the interview included questions on self-reported general health, dichotomized into 'very good/good' vs. 'fair/bad/very bad' for analysis and on longstanding illness. Those that responded positively were then asked whether the illness/es or disability/ disabilities limit their activity in any way, with the responses dichotomized as 'limiting longstanding illness' or 'non-limiting or no longstanding illness'. Information was collected on lifestyle risk behaviours including smoking status (never smoker, ex-smoker or current smoker) and alcohol consumption. The amount consumed on the heaviest drinking day in the previous 7 days was dichotomized into exceeding the recommended daily limit (>4 U for men, >3 U for women) or less than that (including those who drank no alcohol in that period). The questionnaires are available in the survey report. 16 
Analysis
The purpose of the present study was to examine demographic, socio-economic and health differences, depending on time and day of interview, to inform the planning of other national surveys. Given this, we did not apply non-response weighting to the analyses.
The proportion of each subgroup seen by an interviewer or a nurse was assessed by time of day and by day of week for sex, age group, ethnicity, marital status, educational achievement, socio-economic classification, equivalized household income, economic status and area deprivation. Categories of demographic and socio-economic variables with small numbers were combined with another category. For example, 'mixed ethnicity' was added to 'other ethnic group'.
We created three combined day and time periods: Monday-Friday before 17.00 ('weekday daytime'); Monday-Thursday 17.00 onwards ('weekday evening') and Friday 17.00 onwards to Sunday ('weekend'). The analyses were conducted for each of these periods. We originally planned to consider weekend daytime and weekend evenings separately but the number in each was small so were combined.
In the first stage, descriptive procedures were conducted to investigate the associations between day and time period and demographic and socio-economic variables. We then used univariable logistic regression to assess odds ratio (OR) associated with day and time period and each predictor (Supplementary table S1). Independent covariates showing statistically significant associations with the dependent variable were included in the final multivariable model.
In the second stage, exemplar variables were chosen to investigate the effects of day and time period on self-reported health and disease status (self-reported general health, longstanding illness); self-reported lifestyle risk behaviours (current cigarette smoking prevalence, alcohol consumption above recommended limits); objective physical measurements (BMI, waist circumference, blood pressure); and objective laboratory analytes (total cholesterol, glycated haemoglobin). To assess variation in health-related variables by day-time of the interviewer (self-reported information and BMI) or nurse visit (waist circumference, blood pressure and blood analytes), we conducted multivariate regression models (logistic regression for categorical outcomes and linear regression for continuous variables). Unadjusted results are presented, followed by analyses adjusting for demographic and socio-economic variables included in the final multivariable regression from the first stage. All analyses were conducted in Stata11.
Results
Response rates
Overall, 68% of the sampled eligible households participated in HSE 2006. Within co-operating households, 88% of the adults (aged !16 years) were interviewed (14 142 adults) and 66% of the adults in co-operating households saw a nurse (60 and 45%, respectively, of the estimated adult population sampled). Late afternoon/early evening on Monday-Thursday was the most likely time to see an interviewer or nurse (see Supplementary figure S1).
Characteristics of participants by day and time
Several characteristics of participants interviewed and visited by a nurse varied by both time of day and day of the week. These included age, ethnicity, marital status, education, income, NS-SEC, economic activity and area deprivation. Gender differences were observed by time of day, but not by day of week. Older people were most likely to be seen on a weekday during the day, as were those who were retired or otherwise economically inactive but not unemployed, those in routine-manual occupations and those with no educational qualifications (table 1) . Evening visits were particularly useful for seeing those under the age of 65 years, cohabiting, with A level (advanced high school) education or above, and higher income or in employment. Weekend evenings were particularly important for visiting participants from non-White ethnic groups with Asian participants more likely to be seen during weekend days.
Results of the univariable regressions showed very similar findings for both interviewer and nurse data (Supplementary table S1). The day-time period in which the visit occurred was associated with age, sex, marital status, ethnicity, education level, income, economic activity and area deprivation.
Results of multivariable regression with mutual adjustment showed that, when compared with weekday daytime visits, participants interviewed during weekday evenings were more likely to be male; employed; widowed or married/in civil partnership; Black or Asian; with higher household income; and living in an area in the middle deprivation tertile (table 2) . After adjusting for the other predictor variables, older people were most likely to be seen during the day on weekdays (odds of being seen per 10-year age increase, RRR = 0.78 for weekday evenings, RRR = 0.87 at the weekend compared with day time on weekdays). Those interviewed at the weekend had similar socio-demographic characteristics to participants seen during weekday evenings except for marital status.
Associations with the time and day of the nurse visit were very similar. Nurses were more likely to visit married participants and those in civil partnerships in the evening or weekend and those who were cohabiting in the evening (Supplementary table S2) .
Variation in health of participants by day and time
Unadjusted coefficients show that participants interviewed or having measurements taken during the day on weekdays were substantially less healthy than those interviewed or visited by a nurse at other times (tables 3 and 4). Those seen in the daytime on weekdays had higher rates of poor self-reported health, limiting longstanding illness and higher mean BMI and systolic blood pressure but were least likely to exceed the recommended daily limits for alcohol. Current cigarette smoking, mean glycated haemoglobin and total cholesterol levels were not related to the day-time period. Mean waist circumference was significantly higher among those seen on weekday evenings, but was not associated with being seen at weekends, in comparison with weekday daytime visits. Tables 3 and 4 also show associations of day-time period with health-related variables after adjusting for the significant socio-economic and demographic variables shown in table 2 (interviewer visit) and Supplementary table S2 (supplementary data; nurse visit). After adjustment, the differences in alcohol consumption and limiting longstanding illness were attenuated for weekday evenings and became non-significant for participants seen at the weekend. The day-time effects were eliminated, or greatly reduced and non-significant, for self-reported health, BMI and systolic blood pressure for both weekday evenings and weekends. Tests on association using Pearson's chi-squared were carried out: results showed highly significant associations between predictor and day-time interview variables.
Discussion
This study examined socio-demographic and health differences depending on time and day of interview. Our results show that there are marked demographic and socio-economic differences across participants by the time and day of data collection in the HSE. These differences affect results for self-reported health, health behaviour and physical measurements, although not for the two biological analytes examined.
Strengths and limitations
This article has two main strengths. First, the data analysed come from one of the largest general population HESs in the world. It includes the largest number of interviews and nurse visits both in day-time and evening and weekdays and weekends, 11 so results are unlikely to be due to chance. Second, the HSE has been running annually from 1991 to 2010, so this article draws on the considerable experience among both the fieldstaff and the survey organisers. Both the researchers planning the survey and the field staff visiting participants are experienced at maximizing response rates through survey design and personal skills. Thus, variations in participants' characteristics by day and time is more likely to reflect underlying preferences. The data on day and time of the start of the household interview includes people who agreed to be interviewed opportunistically at the time of the interviewer's call, as well as from those who arranged appointments for the interviewer to return to conduct the interview when it was more convenient for participants. However, virtually all the nurse visits were arranged in advance for mutually convenient times Table 3 Multivariable regression of self-reported health and health-related behaviours, by day-time period, crude and adjusted for demographic and socio-economic variables (particularly paying attention to participants' preferences). The times and days of the nurse visit, therefore, reflect participants' preferences to a greater extent than the interview data but the profiles hardly differed. This lack of difference in day-time of interview and nurse visits is not surprising: the times when it would be convenient for participants to have a pre-arranged visit are generally the times when they could see an interviewer who arrived by chance. An interviewer will often visit one person opportunistically while arranging to visit again to see other members of the household, whereas the nurse usually arranges to visit adults in a household on the same visit. This probably explains the stronger association between marital status and nurse than interviewer visit.
This study cannot predict the effects on data collection of limiting times and days in which data collection can occur: an unknown proportion of those being seen in HSE outside 'office hours' would probably be willing to be seen at a different time and/or day if that were the only option. The HSE collects all data from home visits; most HESs conduct the examination in a central clinic. There are differences between in-home and clinic appointments over and above time and day, relating to ability and willingness to travel and cultural differences in some countries in the acceptability of allowing strangers into the home. However, it is likely that a significant proportion of individuals would not be available at other times or days, particularly if it meant taking time off work at a time of recession and job insecurity. There may not be a problem with availability during 'office hours' in cultures in which an official government-endorsed invitation is taken very seriously, or where employers are likely to allow employees to keep appointments with a survey team during working hours without adverse consequences. However, this will often not be the case.
One study limitation is the lack of information on, and preferences of, those who did not participate. Although response rates are lower than is desirable, ineligible people (e.g. lacking mental capacity to give informed consent) and those who could not be contacted are included as non-responders in HSE (some studies in Europe exclude such individuals from the denominator 19 ). The main limitation of this study is that the findings are not necessarily generalizable to other countries, where HES examinations are conducted at fixed clinics rather than during home visits. However, home visits are an option in many countries for those who cannot attend the clinic. Some of these constraints will also apply to people who were asked to attend a central survey location, albeit to a different, and perhaps for some groups a lesser, extent. Cultural differences across Europe affect how people accept home visits and value the costs and benefits of attending an examination centre, and how employers allow participation in surveys during work time.
It is important for those planning surveys to be aware of participant preferences about the timing of data collection and to ensure flexibility and choice in times and days offered, to optimize response rates and representativeness. For most data, items collected in a health survey, e.g. smoking status, variation by day-time reflects the characteristics of participants interviewed at those times, not real temporal variation. This variation is likely to go unnoticed but can be dealt with by adjusting for participant characteristics.
Similarly, it is important that non-response weighting adjusts for systematic differences between the demographic and socio-economic characteristics of participants compared with those sampled or the general population, to ensure that results do not over-represent those who are easily available during the day, which includes those who are less healthy.
Previous studies of response days/times examined participation in telephone surveys; 14, 15 this study adds knowledge regarding personal household visits. If limited times are offered, the response rates will probably be lower. Our results should help inform those arranging general population surveys to consider how survey options could optimize representative participation and by those using survey results to check for bias in the results. 
Supplementary data
Supplementary data are available at EURPUB online.
Background: Hypertension (potential risk for cardiovascular diseases) is a major health problem in developed and developing countries affecting approximately one billion individuals worldwide. Many of the risk factors associated with development of hypertension are preventable. Early identification of children at risk for hypertension is important to prevent serious complications. The present study aimed at determining the percentile of systolic blood and diastolic blood pressure and to investigate distribution of blood pressure and its association with anthropometric variables. Methods: A cross-sectional study among 701 school children (in the age group of 12-16 years), selected by stratified random sampling was conducted in Aligarh. Personal data were collected through a pre-tested questionnaire. Blood pressure, weight and height were measured through standardized techniques and quetelet index was used to determine BMI. The distributions of blood pressure by anthropometric characteristics were examined. Mean, standard deviation, chi square and correlation coefficient were used for statistical analysis using SPSS 12 software. High blood pressure was defined as systolic and/or diastolic blood pressure over the 95th percentile. Results: Out of 363 boys, 34 (9.36%) and out of 338 girls, 32 (9.46%) had hypertension with overall prevalence of 66 (9.4%) children. Mean systolic blood and diastolic blood pressure were higher as the range of weight, height and BMI increased and blood pressure of children showed positive correlation with anthropometrics characteristics. Conclusions: It is therefore recommended that the children must be screened regularly for blood pressure to detect the prevalence so that remedial measure may be initiated as early as possible. 
